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(54) IMAGE PROCESSOR 

(57)Abstract: 

PURPOSE: To rapidly execute image processing by arraying 
plural processor elements, receiving an optical image from an 
objective body, converting the optical image into an electric 
signal, converting the electric signal into a digital signal and 
storing the digital signal as picture element data. 
CONSTITUTION: Each processor element 15 consists of an one- 
chip integrated circuit e.g. obtained by unitedly integrating a 
photodiode sensor 1 7, an A/D converter 1 9 and a local 
processor 21 so as to correspond to the array of plural picture 
elements constituting the image of an object body 1. Plural 
processor elements 1 5 are arrayed to form a processor element 
array 5. An optical image from the objective body 1 is received 
by the sensor 1 7 and converted into an electric signal, which is 
then converted into a digital signal by a photodetecting unit 9. 
The digital signal is stored in the local processor 21 as picture 
element data. Thus image processing can be extremely rapidly 
executed. 
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1 

fc-ttwe^-r-sHSiaa^&t, «9e**3fe#©si«t* 

BMMfflM&JHn 
[000 1] 

Xt=ltb<tt. H(MBra©A*a»S*l**"C*«*T» 
[0002] 

[«*«»*] «E3fe©B**&a5£Btt, «A«H6fc3R 
t±5l:, UfcH^**^ 51 0 1*>S 

©iSMjfcfiT*— 91tyirtHr-T<(&9)V (A/D) * 

U Z-VtriVPArr— **Hlfc:/B-fey"!M 0 3fcfi 
WfcA* bTBffiMBia bTV»-5. 

[0003] ;i©,fc5;tt^©B««iasEfc43H-«B 

Ttn^-^ S^JtJSiftS l o 2 lcfi*0«rx*an. 

^©^^atfT 5 ^-*^^ 1 0 1 tiSf-^o 
Itt?0X*©3S«*<fcc;7^-a^-7 : -<v'^;i^«ISl 0 

[0 0 0 4] 1£&©Btttffia£i3H:. E7CSt 

i5tc, SSOt>* 1 0 4 4t h 'J »^x«Ii:EJil 
bfc-fe>*7K 105 £=tu r©-fe>-y-ru"f 1 o 

t>*7K 1 0 5 T?H«5r-^ 0, iOfil*. 

Bto£B«t5 i -:S'S:U-K«l 0 6 S^bTittJ<JIll«^ 
D-feylJ-1 0 7ICIt?!It:)II*A*bTV»S. Z\(0£513l 
■fe>-y-7b«f ttu • iVx-ftt (Hsin-Pu T* 

eng et al)*0.r«^63i* hP-i*- HXU77W 
<D««fe«i:^-5>^«JHj . IEEEJ>v-*A 
•t^-V'Jt/K-Xf-MiB. SSC-15S, « 
2#. 1 9 8 0*MJ3dffi«S:KTtr>«. 

fcr?HTtt, WAtf^f H - D - U^J — (Medf 

ord D.Sanner) (Z<fc-5 rB«ffigffi®lHlB5j £V>5«:fr 
©*®*KriFSi4, 4 9 1, 9 6 4-^fcPfflK:ie»anT 

[000 5] 

[»9!*l*Mfeb<fc5£-r*HUB] ±Jfcbfc«*©BflU& 
a«B05-&H6C^-rt>©«. tf^*^7l0 1*» 



(2) »B8 3 F4- 3 6 0 2 8 4 

2 

y-tM 0 3^©5 s -^X**«W*t l bfi3 ! 0T?**&*. 
5 f -^'s©&ffc*5«i:tfiIi«7 , D-fey-!J-l 0 3 ftlcfctf* 

[0 0 0 6] 0 7 iC^-ffl£3fc©H«ffiSgBtt, 

t>*7W 1 0 5A»€»Ift?!J®«^n-feyy-l 0 7-^© 

o 7 Jc*>7-5iB«5aa'bfiwr»<5fc». te?UB«i:/n 

-fcyiH 0 7'N©7 i -iJ'X*fc^m*i*»*>*itt)«C. 
BJWMr/n-fey-il-l 0 7rtfC*tt*W#J!l3at>^fBI*t 

[0 0 0 7] #589Hi* ±EK«*taan&t)(t)T, 

#*B*aaKiB£if#-r-& c 1 1 

[0 0 0 8] 

20 ». *5E^©Bj*aa»Btt. Bsuaa-r^jfcuwfrfc 

S©*«*£{tb. C©£©bfc3H£«lClSbfcft£yi# 

&*> e©rr-< v9)vm>%&wm7 t -9 1 bTB«*wr 
aiEttffla^as-^wic^rrsMsBiaa^at. me 
. ^#©H«*«*-r**«c©H*©gB5aic^«rr5«fc 

■5 fctifrffiB*«iaf«£*ftE5!l b. BB8 bfc#BS**!l 

a^B:ra*csffis«t8bfcH*iew^ai *=rr* z. a 

30 [0 0 0 9] 

vtm\ *«^©H*j&a^ertt. **fttt©B*&*i 
j£Ts«*©B*©eajfc*wrrs ±5 \zkbsl&& 
wt. «Hd#afej;^8B»jaa#sa-#:WK#r*ia* 
*&a#R subset u jt««jft^a-c»aft*)6>s©3t 
«sambT«a^fc«ftb, z.<amm.m**&im¥ 

m?-? t LTffiteffis^fcfetajayabT^s. 

[0 0 10] 

[206W] KT, Bffi&m»T*»ffl©§fci6M£K | Prr 

4& a. 

[ooii] ana;, *5mo—mmmzmt>z>\s»9& 
mmmv>±ftm&m-v&z. mmtz^-rmmammw. 
\t. ia«iaa-r^€»ft#i*>6©«si6«w>X3s 
it- brieas n&2(E«gg©ii*E^a56«ifiw* 

[0 0 12] t©^Dt?1Ml^^>h7W 5KI4. 

*w«ffia£@©£#*ffiiBi-r 5 ->xtA3>f-d-7 
7*tffi»*n, tt->x^3>ha-9 7Ktttt*8Da 
=y h9*«fctXffiW«»a.= s/ h l l*t»t8SnT^ 
SO *. 3t<ft»a.^t/ h 9 1 ©M©fiBfl[S«»b, 
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3 

u ^itmm»m^v b 1 1 tzm&tt v-?t$v>m& 

# 1 CftS^Dt^I^ > h 1 5 iilcttfclclSfc;* 

[0 0 13] S882^n^y^XW^>h7W5«, B 
1 fc^Tj&ft^X-AT ^7^111 TlfcfcUTT^r 

4Wt67K3>hD-7l 343<fctftt:FW:3> 
hD-7l3«»$tiU5l:7Hn>hn^l 

[0 0 14] 2lcofift<3!>^nir^^-xV^>h 1 5CD£- 
»M*r*i:5fct9ei^>>C3^UTASt$n<5 

&&m^*m&v>mm\zHf&rz>£5 \zv b o 
i oD®«€«^-r«#ia^K: i *f i t^ut^ 

7 h 'J y ^X^ICE^I^ nfcS^Dt yifX 
)/*>bl 5«, -e^BSfr-SiT^O^D-fe^ifx 

[0 0 15] ynir^lfxV^>Hl 5<oftA«, El 
^ViTjSUBCDX-Ary^lSl 1 3-CSK*LXfe6rfC 

Dsg«ie!tti9£, *mi<ofcte&m^&*m8ct*m 

Fiz>lM 7, A/D«lftlHl»l 9*«fctm»r:/n 

ty^in -frmzm^tfgmto^tiT. 

[0 0 16] C©*5fc*«ft$n«:*h^*-P-fe 
>V1 7, A/D8E«@KS1 9^Jt^H0f^D-fey9-2 
1 * 6 * 1 :/««@&(D ^DHr y *x > M 
5tf«*N-©£«K*56;*nT, yn-b^U-x>^> 

h 1 5^6^yotyWW>h7H 5^ftS 

ir><o^«eyfta®KVLs i hvxma^-^^th^ 

[0 0 17] ^^Diry-tfXVpOhl 5&«j«*r£# 



(3) $?Rl¥4-3 60 2 84 

4 

[0 0 18] ^0-fe^2 IIS, ^Hl^T^S 
fc, 5 f -^7!y^SB2 1 a£, fflfPS2 lbt, ^Dt 

i<? eki 9*>5AA^n^T>f^M^7yfn 

«?-^^:y^ffl2 1 afcm&*T*&:/D-fey1*-X 
V>>M 5©t-^7 75^2 1 a^Ml^J:^ 
\Z&Tr-*7v3 L W2 1 a^e±T£*K^fcttbT^* 
■J-F«3 9» 4 1. 4 3, AbimWLiZtU H*6<D 
U-F»3 9-4 5te*:tl*tim»*rZ>7u±+/VX.U 
X>bl SOD**^— 4?9??>flS2 1 aKSHB^nr 
V>£>. 5 s — ^^y^g?2 1 &\Zy y^tlfc^-f 
^l*PllR^-*£UT$cBJ3 3T^T£3fc:^--*5j 
y^«B2 1 aj5>kfW«8B2 1 btM^n*. ftf««B2 
a? 1 b 4 7 i*lT7H □ > h D-5 1 3 \Z 

\zM&mm*&mvm>£5\zfc-DT\,*&. fbt, 

WfiS 2 1 b«5 i -^^^^SS2 1 a^6#M&^tl^P* 
^^^J:rXM«AX4 7^LT7W3>hn-7 
1 3^e»^mUfe«lfflH9«^S^TI*l««I»^^« 

y«J-DS^*0j&8g2 1 cl:ft»T5. SEfc* 5*-^ 
y^«S2 1 a t^D-fe^1j-D^^^0a«82 1 c toffl 

}i*«j3 7T^r<t3t»ie^nxi^^ 

tf? n^s/^iHii»«2 ic©ffl»fc:<kD5 ; -^^y^a62 l 
a'M&Tr— ^0DR^5(D^cfc^'7 i -^^y5 L ?B2 1 atf> 

[0 0 19] 02!t Hl^r^n-feytJ-X^>h 
1 6<0^h^-f^-H-k>i^l 7 fcA/DJHUBBBl 9 

7#7/-F£«*SLTSW*£nTU*#, £<Z>*h^ 
-f F-fe>-tfl 7<DMH<OlElK^A/DSS»[Hlttl 9 

[0 0 2 0] H2^"TA/Da!»IeIISl «*tf 
5 V<D«®«JEEVdd^»jR^n^:— »<0PSMOS h7 
>S>X*5 3. 5 5 l^SC D — Hftlfl^ L D B € 
fttfc*n*U-F«5 7l:»8$n&-MONSMOS 
h7>^6 3, 6 5Sr^rr«o Pi!MOSh7^ 

^53, 55 F*ts^^^r^*nt^ffiR*n 

-Stt'b^ N$MOSh7>^6 3, 6 5t>|BI« 

\zy-b**K\,*\zitT%&tttzm»ztu m^zprnuo 

50 S F^>i^X^5 3tNSMOS h7>^^6 3«lt 
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(4) 

5 

S b7>z?Xf? 6 5 feSWfciWSSnTV**. 
[0 0 2 11 WIHSSmjEEVddJc^ JElCPgMOS h 

IMOS h^>S>X*7 lJ&tffiR^n, MOPSMO 
Sh7 >i?X ^69 tr-XtflDWI:!!* h ^-f H 

7#£R*nTV>*. -tUT, PlMOSh7 
>£>X*6 7 tNlMOS h7>^7^7 1 £<DE|<0» 

tJEPSMOS h^>^X^5 3tNSMOS 10 

1MO S h 7 >^X^ 6 9 t$ h^*- }^t>if 1 7 
£<DM<DS«/Stt, tfEPSMOS h7>^5 5t 

tl, 210»JR^Brilifi2NaMOS h^>^X^5 IS 

[0 0 2 2] Jgfc, iEPSMOS h^>^X^6 7C> 

X«5»m^M 1 *£tfO- HM»S#LD&Rl5tftS 

[0 0 2 3] H2^-T^hy>T^— H*>*1 7tA 

*K^^-Hir>tf 1 7tt^CWfeK*SUT«a©# 
1 7^S<D5fc«SS«rA/DSaftIilKl 9^BM0UTx-< 
cot*** £(B#h^:*-FHr>-iM 7j&>5©*«« 
*SMStfS£JflNgMOS h^>^7 1*^ffl» 

/hS^Jfr&KB:. A/DgftE&l 9*>£NSMOS h 
[0 0 2 4] £ O «fc 5 fc£**«S£$5£jg N^M O 

>*1 7^&CD3t«»fc<oit«k*frV^ i©Mof>f 



#gg3p4- 3 6 0 2 8 4 

^ H3 (a) <b) tt^n-em&si^«kr;o 

[0 0 2 5] Jfch^^-F-fc^iM 7 

£TB3 (a) , (b) <O^J^-i> 

mmpiz&^Twmo (-f) *3£tx (n) tc^n-en* 

H«flP«*LDB.*»KJMcr*. CCDJB*, PiM 
OSh7>^6 7, 6 9^>t&0, NSMOS 
h7>^^51«*7t^ PSMOSh7^X 
^6 7, 6 9 «S«JEVdd*t&PMM 
OS h7>vX^6 7, 6 9Sr^LT»jRAA^J:t;B 

fc##*n> H^ite^A^irfB^jBftaEVddfc^u 

ft-^nSo S^A^it^B^Jg^Vddfc^ 

uft-^sn^^ ftftAA^cfciXB^y-h^aaa 

2r*rrV>*PSMOS h^>^X^5 3, 5 5ttt7t 
feO. NiMOSh7>^^6 3, 6 5tt*>|:^ 
*. fc*5* ^CDttJBTtt. NiMOSh7>^W5 1 
te*:7T?<&*0m A/D&«@|»1 9jfc£©^tt:ia 

[0 0 2 6] ±S&Lfc#f&fc:*5V>T, sfrh^-f * 

-F-fe>*l 7r»#*#l^&<Mfc&3HtU K3fcfcifc 

h7>^X^7 1 K*t## 1 ©JfRflEKlJfc C7tmff l/^JV 
§tt«S*S«^/H 7X««gfM 1 &^X«r A3 

>hD-77)^67K3>hD-7l 3^tTM 

^-f*-l«-fe>lM 7^5©#«fite<&Jt«&frV^ n 
Olfc*S!^©®*7 J -^&^m^D-feyU-2 lfc^lSf 

[0027] £<0<fc5fc«£T5*hy^^K*>i* 
1 7frz<Dftmm*&xmmmvi&±mKmMos b? 
>^^7i^e > os¥t»^ -tn^nsN«jAA^<fc 

7, 6 9**:*>UTV>*rafc*, SKjS A^tjtB 
Sl«JBEVdd^«J&$nTV^fe86, ««^Ai3i:«B± 

B3 (a), (b) <D±y hJfflflflS IcfcHTPSHO) 
(>f) &£Zfi (□) £ffi?M:3£* n-H^IW©#LD 
*<fctXS<gn-Fffi!W©#LDB^n^nReu n 

LDB€flEWtt«fc PSMOSh7>^6 
7, 6 9#*7tft6. H(D|gm> *3RjSAi5j:^B± 
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7 

U£V>fi«K«±lC&5£-efefc* ftfiEPSMOS h9> 
^ 5 3, 5 5tt*7tt!B£iS8fU NiMOSh7 

[0 0 2 81 ZZ~C. 3t«t6^>^SV««S«l:r) 

fc»<fl£«TS. *LT> 21(Z)ftjKj«B<D«K*tMOS 

3tt^>U NSMO S h 7 6 3 IJ^7t SO 
[813 (a) <D (A) *s.fctf <x) fc^T«fc5£»« 
jftAtt»i^;i/©££li#sn* SttjftBUfii/^l: 
£O«g^B0fii^JHi*trau *^*©n— 

[0029] mzytmmvjjDmvmmzvws 
d -euT, E<D«ttAA<D«flE#Mo 

0 3 (b) <Z> (A) &£Tt (-) fc^r^Sfcft 
ttAAttttl^MZttlK »^b«b^;v^j»»3 
nS. CO»K^B(DSP'^^#tt, NlMOSh^ 
5 1 ^UTM^Dt!y^2 1 fc®5M9«£ 

ux«»^nso _h^u^ai€iic^^T, n-F 

[0 0 3 0] 04 (a) $3cfctf (b) K^n-ftl 

1 3lc#-r**^>^v— h^«t^H5^f ?n 
[0 0 3 1] *t\ ^rAn>hD-77^f^U 

i c6m«, ?ut>t>*m# 1 * & 

h 9 ^^r^lB^iazy Ml t>t*;ti^fttt&ft 1 
i^ntytxl/^>h7W 5 

MWMlXiyM l*&*tt«ftH4 (a) <B <-f) 
*$J;tf (a) Ksr^dftA^UAStU ~n*><Bffl 
*M^->XrAa > h 7 l:«»$n6. ->Xr 
A3>hD-77ll EIHkftl>;hl l^&OfflA 

(a) © (A) rc^TJci^ft^lOHft^nirs; 



(5) #B!¥4-3 6 0 2 84 

&©W*m^icS^TH4 (a) co (x) KSTiS 
l:i([ES*tR«4fflNaMOS F9>$>**7 ifc» 

fiUie^SClT, l'>X3<&fl«li»fc<fctf 
WMMUBrt"f 7XOTI«*M i arowwoiabP 
b 4 <b§sj<ds?*i t o - 1 1 coWTfrfcn* <B 5 0>X 

**:/2 10). 

[0032] i/>xtta*j;««^w^jKDwe*t«T 
o»««ji4fflNiMo sh7 >s>x* 7 1 izem* 

[0 0 3 3] £<0£5ft:Kflrc. '>XxAa>hD-7 
a? 7tt. B4 (a) © (*) Ic^flt 1 - t 2\z^-?<k5 

ha^-77^e7W3>ha-7l3l:«»3n, 7 
W3>hn— 91 3ttB4 <b) CD «) o^rflt 1 
- 1 2 i^tck^^LDMS^^c 
[0 0 3 4] £<Z>LD$&Stt, H2^tf3$#IL/T 

«dc-r^r^Tco^D-fe^^xi^^>h 1 5ic»t6n 

TVi«6A/D««IsIttl 9'N.<0O-FM«im^LD&« 

#1 7^&ffl*sn«3t««saJp«»«±fflNfflMo 

*-F-fe>*l 7frS<D3^tt<&«^l^V£*»U 
T-f^M§tlTA/D««@Bl 9)5>&NSMO 
S F9>5>X*5 l«*LrTJBBf^n-fe^*2 1 \z#tt 

[0 0 3 5] ^D't7»X^>M5l:*OT, A 

49 /DXIftBTKl 9«*SHB**f«5PMMIWBflE>9*-f 

V»2 l<0^-*9y^ffi2 1 *m&4&*ftWHMt 
f)&77m (Xx^2 2 0) . fe*5, 
tt, ^nty«^>h7W 5 fc«jST*«fta>:/ 
Dt^Xl^^>hl 5©*F^-f P-fe^lM 7> 
A/D«H»1 9^^W^D-fey^2 l^^T 

7, A/D^IRI 9*£tfAffi:/n'fe?'?)-2 IliM 

50 COT, cne<0tfflC0®#CDfia«r^Tffl5l:LT^$C 
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(6) 
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[0 0 3 6] &7u*Lytt\'*>hl S<D*h&<1* 
i,3>hD-77«^(CS4 (a) O (*) (W%mt2 
-7i3lrMSn, 04 (b) cd (n) <oft$at2- 

[0037] mm!imifiw%.\-£ffimT>7u-h 

«-r/airy^xV;*>h 1 5<DBm^nir5/if2 1<*>5* 
-^5,^552 1 a^Efil-S, 

[0038] KJioj:dfcUT®««ia^»Tu -eco 

1 (Dy*-* 5 v *m 2 1 afcaEttSn**:* ^IC^r 
A3>hP-57HH4 (a) CO <*) <Z)P§*| t 3 - t 
4 5 \zmjjft&&7 W :3 > h D — ^ 1 3 

7Hn>hD-7l3tt04 (b) © (A) 50 
CDP#*J t 3 - t 4 fcaVT* 5 lCttW*^^S^ViT# 
:7n-fey»xU*>M 5 ©^-^^^^882 1 afcga 

«^nTv^si««raM»*&H i \ZTjk-r * 5 kit h u 

0) . 

[0039] 



[Hi] **M©-ia6«fc«fc«iif«fflaiBB«5>*ff 

fl|jS;0T&£>. 
[02] ■10Hfl(JB«mtCffM3nTV4^D«9 

[0 3] 0 2CD*h^^-K-k>^J;^A/D*» 

[04] 0icoBiifeaa^ii<o»^^"r^5>^5 1 

[05] hi om&Xkw&m<Dftm * y a - 

[06] tt^nwemmmomstarc**. 
[07] ^<Dmmm&w<om<Dm&mx$>z>. 

1 araw* 

5 ^Dir^XW>h7W 
7 ->^T^n>hD-7 
1 3 7W3>hD-7 

15 :/o-fesr*fxi/*>h 
l 7 .*hi^f*-l*fe>i* 

1 9A/D^lelK 

2 1 S9f:/airyU- 

2 1a ^—^^y^U 
2 1b iHffiia 

2 1 c ;/n-fe;**n5>y*iai» 

7 1 ^«SfBg£*!NSMOS V^>V7s9 




[07] 



105 
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